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(54) THREE-WAVELENGTH-REGION-EMiSSION FLUORESCENT LAMP 

(57)Abstract: 

PURPOSE: To obtain a fluorescent lamp having high color rendering properties and a high efficiency and 
reduced in aging with time. 

CONSTITUTION: The three-wavelength-region-emlssion fluorescent lamp having a fluorescent film made 
of a luminescent composition comprising a bivalent europium and manganese-coactivated alkaline earth 
metal aluminate phosphor represented by the fomiula: Ba1-x-ySrxEuyMg1-zMnzAI10O17 (wherein x, y and 
z are in the ranges: 0.1^^0.4, 0.075^y<0.4, and 0.005^z^0.05). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] General formula Three-wave region luminescence form fluorescent lamp characterized by having the 
fluorescent screen which the divalent europium and the manganese which are expressed with Bal-x-y Srx Euy Mgl-z 
Mnz aluminum 10O17 (however, x, and y and z are numbers which fulfill 0.1<=x<=0.4, 0.075<=y<=0.4, and the 
conditions that become 0.005 <=z<=0.05, respectively) become from the luminescence constituent containing an 
activation alkaline earth aluminate fluorescent substance. 

[Claim 2] Above x - 0.1<=x<=0. 15 — the time of being in the range — Above y - 0.2<^<=0.4 - it is ~ Above x — 
0.1 5< x<=0.4 — the time of being in the range — Above y ~ 0.075<=y<=0.4 — the three-wave region luminescence 
form fluorescent lamp according to claim 1 characterized by being the number which fulfills conditions. 
[Claim 3] Europium and manganese divalent [ above-mentioned ] are CuKalphal to activation alkahne earth aluminate 
fluorescent substance powder. Three-wave region luminescence form fluorescent lamp according to claim 1 or 2 
characterized by not having the diffraction peak of Miller indices 1 10, and the independent peak in the location of the 
diffraction peak of Miller indices 008 in the powder X diffraction pattern obtained when incidence of the characteristic 
X ray is carried out. 

[Claim 4] A three-wave region luminescence form fluorescent lamp given in any 1 term of claim 1 characterized by 
containing a trivalent europium activation yttrium oxide fluorescent substance in the above-mentioned luminescence 
constituent thru/or claim 3. 

[Claim 5] A three-wave region luminescence form fluorescent lamp given in any 1 term of claim 1 to which a terbium 
and a cerium are characterized by containing an activation phosphoric acid lanthanum fluorescent substance into the 
above-mentioned luminescence constituent thru/or claim 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the three-wave region luminescence form fluorescent lamp equipped 
with the alkaline earth aluminate fluorescent substance which ******(ed) from divalent europium and divalent 
manganese as a fluorescent screen. 
[0002] 

[Description of the Prior Art] In recent years, in the field of the lamp for general lighting, a three-wave region 
luminescence form fluorescent lamp (on these specifications, a three-wave region luminescence form fluorescent lamp 
is only hereafter made to call it a "fluorescent lamp") is developed, and practical use is presented. The fluorescent 
substance used for this fluorescent lamp mixes the red and three sorts of green and blue fluorescent substances which 
have emission spectrum distribution of a narrow-band comparatively at a suitable rate. As for the fluorescent substance 
used for this fluorescent lamp, the oxidization yttrium of trivalent europium activation and the barium magnesium 
aluminate of the alkaline earth chloro phosphate or the divalent europium activation as a cerium and the phosphoric 
acid lanthanum of terbium activation, and a blue fluorescent substance as a green fluorescent substance are used as a 
red fluorescent substance, respectively. 

[0003] This fluorescent lamp is excellent in the flux of light and both sides of color rendering properties, a general 
color rendering index (Ra) is 84, and the flux of light has realized 1470 lumens (Im) in floor line20 SSEX-N/18 which 
are the fluorescent lamp of for example, a straight pipe mold. Furthermore, the fluorescent lamp which realized more 
than Ra=87 came to be used by adding a bluish green color or a bluish green color, and a deep red fluorescent 
substance to the three above-mentioned sorts of fluorescent substances, and mixing four sorts or five sorts of 
fluorescent substances. Furthermore, the fluorescent lamp beyond Ra=87 came to be realized by mixing of three sorts 
of fluorescent substances by specifying the presentation and the luminescent color of a divalent europium activation 
alkaline earth chloro phosphate fluorescent substance which are a blue component as made clear to JP, 5 -3 02082, A. 
[0004] On the other hand, about the fluorescent lamp which used the barium magnesium aluminate fluorescent 
substance of divalent europium activation as a blue component, what improved color rendering properties is put in 
practical use by ******(ing) divalent manganese to the barium magnesium aluminate fluorescent substance of divalent 
europium activation. Moreover, it is indicated by using for JP,56-86892,A the fluorescent substance expressed with 
Bal-x-y Srx Mgp Alq 01+p+q / 2 q:Eu2+ (it is 0< x<=0.1, 0.01<=y<=0.4, and 0.8<=p<=4.0.10<=q<=30 here) that 
Ra=89 are realizable. 

[0005] By the way, the fluorescent lamp which used the barium magnesium aluminate fluorescent substance of divalent 
europium activation as a blue component also has the problem that aging (color shift) of the luminescent color of the 
fluorescent lamp by degradation of a fluorescent substance is large, although the flux of light becomes high from the 
fluorescent lamp which used the divalent europium activation alkaline earth chloro phosphate fluorescent substance. 
[0006] therefore, the mixing ratio with which the activation alkaline earth aluminate fluorescent substance was 
restricted for the europium activation oxidization yttrium (henceforth a " YOX red fluorescent substance"), the terbium, 
and the cerium to the europium activation alkaline earth aluminate fluorescent substance or the europium, and the 
manganese of a presentation which were restricted extremely with the activation phosphoric acid lanthanum 
(henceforth an "LAP green fluorescent substance") as an approach of solving this problem - mixing and using it at a 
rate is indicated by JP,4-106187,A and JP,4-106188,A. However, implementation of a high color rendering and an 
efficient fluorescent lamp with few color shifts is desired further. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering a high color rendering and an efficient 

three-wave region luminescence form fluorescent lamp with little degradation. 

[0008] 

[Means for Solving the Problem] The result of having examined many things about the fluorescent substance 



presentations used and those combination in order to solve the above-mentioned purpose. While carrying out the 
specified quantity permutation of the one section of the barium of the barium magnesium aluminate fluorescent 
substance of divalent europium activation with strontium and carrying out the specified quantity permutation of the one 
section of magnesium with manganese The divalent europium and the manganese which set to 1 : 1 : 10 the ratio of the 
element of (Ba+Sr+Eu):(Mg-i-Mn):aluminum which constitutes a fluorescent substance an activation barium strontium 
magnesium aluminate fluorescent substance furthermore, with a YOX red fluorescent substance and an LAP green 
fluorescent substance By using the luminescence constituent which it comes to mix by the limited predetermined ratio 
as a fluorescent screen, it resulted that it was possible to offer a high color rendering and an efficient fluorescent lamp 
with little degradation in header this invention. 

[0009] That is, the three-wave region luminescence form fluorescent lamp of this invention is general formula Bal-x-y 
Srx EuyMgl-z Mnz aluminum 10O17 (however, x, and y and z are numbers which fulfill 0. l<=x<=0.4, 
0.075<=y<=0.4, and the conditions that become 0.005 <=z<=0.05, respectively.), the following - being the same ~ it is 
characterized by having the fluorescent screen which the divalent europium and the manganese which are expressed 
become from the luminescence constituent containing an activation alkaline earth aluminate fluorescent substance. 
[0010] 

[Function] Hereafter, the fluorescent lamp of this invention is explained to a detail. An activation alkaline earth 
aluminate fluorescent substance the divalent europium and the manganese which are used for the fluorescent lamp of 
this invention Ba, It mixes at a rate of satisfying empirical formula Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17 for 
each oxide of Sr, Mg, aluminum, Eu, and Mn, or the compound of these elements which may change to these oxides 
easily at an elevated temperature at stoichiometric. It is obtained by calcinating [ in a reducing atmosphere ] once or 
more over 40 hours from 2 at 1200-1700 degrees C. 

[001 1] Thus , when , as for the reason degradation of this fluorescent substance with time be control although a 
degradation property with an activation barium strontium magnesium aluminate fluorescent substance with time be 
improve , the divalent europium and the manganese which be obtained permute the barium in a barium magnesium 
aluminate fluorescent substance parent in part with strontium , since the lattice constant c of fluorescent substance host 
crystal became short , consequently the location of the oxygen in a Ba-0 layer be stable , it think . 
[0012] Drawing 1 and drawing 2 the divalent europium and the manganese which are used as a blue luminescence 
fluorescent substance of the fluorescent lamp of this invention, respectively An activation barium strontium magnesium 
aluminate fluorescent substance (BaO.7 SrO.2 EuO.l Mg0.98Mn0.02aluminum 10O17), The divalent europium and the 
manganese which are used as a blue luminescence fluorescent substance of the conventional fluorescent lamp and 
about an activation barium magnesium aluminate fluorescent substance (BaO.9 EuO. 1 Mg0.98Mn0.02aluminum 
10O17) It is CuKalphal to this. The powder X diffraction pattern obtained when carrying out incidence of the 
characteristic X ray is illustrated. In the case of an activation barium strontium magnesium aluminate fluorescent 
substance ( drawing 1 ), divalent europium and manganese do not have the maximal value independently in the location 
of Miller indices 008 with the diffraction peak of Miller indices 1 10. On the other hand, in the case of an activation 
barium magnesium aluminate fluorescent substance, divalent europium and manganese serve as a powder X diffraction 
pattern as shown in drawing 2 , and it has the maximal value independently for them in the location of Miller indices 
008 with the diffraction peak of Miller indices 1 10. Here, when it did not have the maximal value independently and 
2theta is made into t times for X diffraction reinforcement whenever [ 1 and angle-of-diffraction ], it means that 
primary differential value dl/dt does not have a negative value between the diffraction peak of Miller indices 008, and 
the diffraction peak of Miller indices 1 10. 

[0013] The curves a and b of drawing 3 the divalent europium and the manganese which are used as a blue 
luminescence fluorescent substance of the fluorescent lamp of this invention, respectively Moreover, an activation 
barium strontium magnesium aluminate fluorescent substance. And it is what illustrates an emission spectrum when the 
divalent europium and the manganese which are used as a blue luminescence fluorescent substance of the conventional 
fluorescent lamp excite an activation barium magnesium aluminate fluorescent substance by 253. 7nm ultraviolet rays. 
By permuting some barium of the conventional barium magnesium aluminate fluorescent substance with strontium so 
that the comparison of the curves a and b of dra wing 3 may show (The curve a of drawing 3 ) the peak location of 
luminescence which originates in europium compared with the conventional barium magnesium aluminate fluorescent 
substance (the curve b of drawing 3 ) — a long wave — it moves to a merit side. 

[0014] Furthermore, manganese is permuted by the location of magnesium in part, and is ******(ed), and when this, a 
YOX red fluorescent substance, and an LAP green fluorescent substance are mixed by the predetermined quantitative 
ratio and it is used as a luminescence constituent of a fluorescent lamp, it becomes possible to offer a high color 
rendering and an efficient fluorescent lamp with little degradation. In addition, the divalent europium and the 
manganese which are the blue luminescence component of the luminescence constituent for fluorescent lamps of this 
invention are set to an activation barium strontium magnesium aluminate fluorescent substance (Bal-x-y Srx Euy Mgl- 
z Mnz aluminum 10O17). When x is in the range of 0.1 ^^^x*^— 0.15, y 0.2 <=y<=0.4 When the becoming conditions are 



fulfiired and x is in the range of 0.1 5< x<=0.4, When the thing of a presentation which fulfills the conditions used as 
01075<=y<-0.4 is used, there are few falls of the luminescence reinforcement of a fluorescent lamp with time, and a 
fluorescent lamp with little degradation with time is obtained. 

[0015] In addition, when the depressor effect of the same degradation with time as the case where strontium permutes 

barium increases the addition of the europium which is an activator, it is obtained, and increasing the quantity of 

expensive europium also has the problem that not a best policy but degradation by baking at the time of fluorescent 

lamp manufacture if the addition of europium is increased again becomes large. Therefore, when comparing the 

property of the fluorescent lamp of this invention with the conventional fluorescent lamp, the lamps which used the 

blue fluorescent substance of the same europium concentration should compare. 

[0016] 

[Example] 

(Example 1) 

[0017] 

[Table 1] 

BaC03 0.7 mol SrC03 0.2 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol aluminum 
203 (gamma type) 5.0 mol A1F3 0.010 mol [0018] The above-mentioned raw material was mixed, crucible was filled 
up, the lump of a graphite was further picked up on the raw material, and it calcinated over 24 hours including rising- 
and-falling-temperature time amount at 1450 degrees C of maximum temperatures in the nitrogen hydrogen ambient 
atmosphere which covered and contained the steam. 

[0019] Subsequently, distribution, washing, desiccation, and processing of a screen are performed for baking powder 
(the divalent europium of BaO.7 SrO.2 EuO.l OMg0.98Mn0.02aluminum 10O17 and a manganese activation blue 
luminescence barium strontium magnesium aluminate fluorescent substance were obtained.). In addition, A1F3 It is the 
flux often used for manufacture of a fluorescent substance. The emission spectrum of this fluorescent substance is 
shown in drawing 3 a. The luminescent color when exciting by the 253. 7nm ultraviolet rays of this fluorescent 
substance was x= 0.141 and y= 0.159. 

[0020] 28.0 % of the weight of fluorescent substances obtained as mentioned above, 35.2% of the weight of the YOX 
red fluorescent substance, and 36.8% of the weight of the LAP green fluorescent substance were fully mixed with the 
lacquer of a nitrocellulose to butyl acetate, the fluorescent substance slurry was produced, it applied to the glass tube, 
and the fluorescent lamp (FCL64T6) of color temperature 5000K was manufactured by the usual approach after 
desiccation. 

[0021] Moreover, while mixing at a rate used as each empirical formula having shown the above-mentioned raw 
material in Table 1 and obtaining divalent europium and a manganese activation blue luminescence barium strontium 
magnesium aluminate fluorescent substance, the fluorescent lamp of examples 2-4 was obtained like the above- 
mentioned example 1 except using the luminescence constituent which mixed each color fluorescent substance of the 
rate shown in Table 1 . Thus, the flux of light was 100 in the relative value which set the fluorescent lamp of the 
example 1 of the following comparison to 100, and the initial property of the obtained fluorescent lamp was average 
color-rendering-properties characteristic Ra=87.8. 

[0022] (Example 1 of a comparison) Apart from this, it is SrC03 [ given in an example 1 ]. While mixing the raw 
material of an except at a rate used as the empirical formula of a publication for the example of a comparison of Table 
1 and obtaining divalent europium and a manganese activation blue luminescence barium magnesium aluminate 
fluorescent substance, the fluorescent lamp of the example 1 of a comparison was obtained like the above-mentioned 
example 1 except using the luminescence constituent which mixed each color fluorescent substance of the rate shown 
in the example 1 of a comparison of Table 1. Thus, about the fluorescent lamp of the acquired examples 1-4 and the 
example 1 of a comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial 
flux of light (relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical 
formula of a blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0023] 
[Table 2] 
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[0024] As for the fluorescent lamp (examples 1-5) of this invention, as compared with the fluorescent lamp of the 
example 1 of a comparison which used the blue fluorescent substance of the same europium concentration, the flux of 
light was the same, and an average color-rendering-properties characteristic's was improving, and color rendering 
properties have been improved more so that the result of a publication may show Table 1 . Moreover, the degree of an 
improvement of degradation with the passage of time under fluorescent lamp lighting of the blue fluorescent substance 
which used the fluorescent lamp of examples 1-4 especially for the examples 1, 2, and 4 although it was checked that 
degradation with the passage of time is also improved was size a little compared with the thing of an example 3. 
[0025] (An example 5, example 2 of a comparison) The blue fluorescent substance shown in Table 2 was used, and the 
three-wave region luminescence form fluorescent lamp of color temperature 5000K of FCL64T6 was produced by the 
same approach as an example 1. Thus, about the fluorescent lamp of the acquired example 5 and the example 2 of a 
comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial flux of light 
(relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical formula of a 
blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0026] 
[Table 3] 
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[0027] As compared with the fluorescent lamp of the example 2 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 5, the flux of 
light was the same, and its average color-rendering-properties characteristic was improving, and color rendering 
properties have been improved more so that the result of a publication may show Table 2. In addition, compared with 
the fluorescent lamp of the example 2 of a comparison, as for the fluorescent lamp of an example 5, it was checked that 
degradation with the passage of time is also improved. Moreover, the example 3 was excelled in the field of 
degradation with the passage of time a little. 

[0028] (An example 6, example 3 of a comparison) The blue fluorescent substance shown in Table 3 was used, and the 
three-wave region luminescence form fluorescent lamp of color temperature 5000K of FCL64T6 was produced by the 
same approach as an example 1. Thus, about the fluorescent lamp of the acquired example 6 and the example 3 of a 
comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial flux of Ught 
(relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical formula of a 
blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0029] 
[Table 4] 
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[0030] As compared with the fluorescent lamp of the example 3 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 6, the flux of 
light was the same, and its average color-rendering-properties characteristic was improving, and color rendering 
properties have been improved more so that the result of a publication may show Table 3. In addition, compared with 
the fluorescent lamp of the example 3 of a comparison, as for the fluorescent lamp of an example 6, it was checked that 
degradation with the passage of time is also improved. Moreover, it excelled a little in respect of [ example / 3 ] 
degradation with the passage of time. 
[0031] 

[Effect of the Invention] According to this invention, a high color rendering and a fluorescent lamp with little 
degradation with the passage of time can be offered efficient. 

[Translation done.] 
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*liBa. Sr, Mg, Al. E u^t/M n(7)«-K-fbtl 

u, Mgi-2 Mni AlioOi7SrSIJ£-r.|>M^Tlg-^ 
Ls StcIS^HS^+T'I 2 0 0-1 7 0 0"CT'2*»^>4 

oB^raWtT 1 mmMm-h ; 1 1 j: -ixmn^ . 30 

[0011] C<OJ;9tcLT^#^>tL7t2fflSi?3:x-nt'^ 

^ATf\^i yiSii&mmnimmYj:'^itim:f}^w^h 

^AiXhayf-^AX'-^ma-lZtizi'O. 

f^m^^^(Dm=f-^m c < ^ 0 , . e a - 
[0012101 mmiii^ti^ii. :^mm^y 

yT(0»fe%3fem*«Jt LTfieffl$ixl.2fficOJL-nt 40 

^J:.sa/^yy!fyi^it{SJ<'J ^j^xhuy^^i.-^y:^^ 

i^^AT/PSygtea^tft (Bao.7 Sro.2 Euo. i 

Mgo.98Mno.a2Aii(»oi7) , w^^<m.%^yr 
(D^mMimt Lxm^^fih 2fioJ--nf>A 

ibW(Bao.9 Euo.i Mgo.gsMno. ozA 1 
«OT'J>'). 2««DJL-nf5'A^ltA'vy;!yyftftiS^>''; 

»?A;^hoy^'?A-7^^i^7A7/U5yKiS^3e* 50 



!RfM¥8-2837 12 

4 

1 1 0<^[liJff_^fc^iitTS::';ll^}#/t^v\ - 
2^icOJL-^t^'^ASl^'vy;)yy*^t^S>'^'y'>Av 
i^n? A 7)V s 2 tc^-r J; o 

tcm.yMmf^-!>-ykm. S5-tiaoo8o{a 
atcs^-jigti 1 o<r)m\i-'!'hm.LxmMi 

fffSISIr 1 . (11JMS2 tSfc tTtJS^tc. -m. 

^lid 1 /d t*^^ 7-mo 0 SOBiff t-^ i: $ 7 

-jgiti 1 oioiB]iffb--^ioratt5v^T, %m.^mfc 

[00133 SlTt. a3<?)tt«aSyf bJi^ft-fa. * 

wmm:vyr<^^'mm.±wt Lxmm'^iit 2 

m<r)^-u\^'^M.Mf^y:^yMf^f'^^)^-i^xVay 
■f'>AV;/:^v'> AT/PS yW&n^. Rt/m^iOn 

^yyyc/)m&m^^t txam^tih 2«co:i-- 

n t AS.i>'-7 y ;jry #tf^vS''>' U A-7^:f i/'^ A 
S y®[lSm3fe«:2r 2 5 3. 7 n nKTjmmX'm&Uz^ 

J^'>AT;^$ yK^a3t»:0>'N''J •>Ac7)-gS$:XM3y 

f-'^A-eamf i>ittj:o7: (asoaiiia) . mk 

C0Ai;'>AV^:^.i^'>AT;l'5y^S®7tft: (HS^Offi 
Jib ) tCit<T:2--nt^A(cSH-ri.^3fe«Of-^'ffi 

[0014] mz'?yffyi:-?y:^^>'^j:.(o&.mz--^ 

cr>'j'-Kc\^'^^yyr^im-ri:itmmt^j:h. ^ 
is. *^Bflo«3fe7yrffllMiSiti!)<^»fe»Sc^X' 
2«<7)jL-ntn' ARt^vyx? y^^#:s>'^''; ^'ax 
hDyf-'>AVi/;^i^';7AT;i'S yid^^fls ( b a 

i-i-y Sri Euy Mgi-i Mni AlioOn) ICfcVi 
X. x*SO. ISx^O. l5(r>mmiZh^^-^liyi)< 
0. 2SygO. 4^j:l^mmtzl. x*<0. 15< 
xSO. 4iOlEH(C3^'?)t§, 0. 075SyS0. 4 

^j:\'^m±yyyi)mf^ti6. 

[00 15] ^fc. AU-^A^Xhoy^-^AT-ajet 

a-D tf? A<0®!iD*i^li'ti i: J: -jT t fti^itl. 

mmj.~v^-^A?:m&tiztirimx'^j:<. 
tfz. :^-\:>i^^j^(ommmttMmy7wm 

^'>x. :^WM(omityyy'<m^i^*m^^ 
yrtim-tl^izii. Isjta.-Dt't^AiaSiOWfe 

mmimm Uzyyrm±x'itmt^^ x-h h . 

[0016] 



(4) 
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imm] * [00 171 

immi) * mi] 

BaCOs 0. 7 

SrCOa 0. 2 

Euj 03 0. 05 

3MgC03-Mg(OH)2 0.245 

Mn02 0. 02 

Ai2 os (^y^-y^r) 5. 0 

A I F3 0.010 

[0018] ±tmmm^L, m^zmt. gt~M 
Tummmsi.'pTmmm. 1 4 5 o-c-e^i^i^sris-to 

[ 0 0 1 9 ] »:v^T\ ^fife«}^t»-«t. >5fej|*. f$c7) 
i!ia^tfV"> (Bao. 7 Sro.2 Euo.i OMgo.seMn 
0.02 A 1 ioOn^2{icOi-at''>ASt^vy*'>'-ftS 

h^USriaS atc^^-f. i<?)*3K#:<7)2 5 3. 7n 
mO^^h^T-JiS i # OlBtfeii x = 0 . 14 1. 
y = 0. 159-C*o/l. 

[0 0 20] ±a^^7)J;^{cLTf#(^il/t^3t*28. 0 
mA%L. 3 5. 2M%OYOXj5ife^3tf*t, 3 

6. ammxcoLAPm^^yt^t^mmr^Mz-h 

at'feJgS5 0 0 0 Ktf0^3t7 yr ( F C L 6 4 T 6 ) 

[ 0 0 2 1 ] It , ±tmm^»: 1 U/->:#*Mj?i: 30 

^&S>I^TlR^LT2ffiiOJ.-af'>i.S.tA'v>'7!?y#^ 

S 1 



mo 1 
mo 1 
mo 1 
mo 1 
mo 1 
mo 1 
m o 1 

ymm^m:m?>tmz. ^nz7^Lf^m-^<D^m: 
mm-^ Lfzmmm^m^ ^himi±9sm^m i 
bm^zixmmm2'-'4<myt^yrinf^. zcdx 
oizvxnhiir^m^^yrmm^ii. 
immimmyr'S:iootLi:zmmTioox 

[0022] {itmi 1 ) :iribiimzmmm i ^ztm 
cos r cos mMmim 1 (oimm^ztm<om^ 

b^j:^W\^X'm.^LX 2m<DJL-a\;'yARr/-7y:ffy 

nmizixitm\i(o^myrmf.z. zcoxo^zi 
x%(:>tirzmm\ 1 ~4 mimm i (omy^y yri,zr> 
v^-c. ^(7)fBtfeffi^ (x, yffi) . (ffl^ 

«) ai^¥%M^Sc (Ra) m^LtMMiifm 

[0023] 
[*2] 



20 





W & « 3fe 






(R a) 






W ft 


YDX 


LAP 


X 


y 






0.141 


0. 159 


28.0 


35.2 


38.8 


too 


a7.8 




B^o. 8 Sr Q g Euo I Kg 0 jg Mb 0 02 1 0 0 1 7 


0.142 


0.1 S9 


23.6 


as. 7 


35.7 


loo 


SB. 8 






0. I4S 


0. 158 


27.8 


35.0 


37.2 


100 


87, 4. 






0. 142 


0. 1S6 


26.4 


34.1 


39.5 


101 


87.8 


ItttMl 




0.14^ 


0.155 


27.9 


34.7 


37.4 


100 


88. 9 



[ 0 0 2 4 ] ^ 1 (;fe^oifg**><b*)*^i. J: d fc. *^ *m7fe7 yr.^^jfii<^i^i^it<^m<r)X.'^\mmm3 



««<o«fe«3ttt:^ L^^ . mm i «o^3t7 yrt 



(7)tcr>i,z)t^^:kX'h':'fz. 

[0025] (mms. mm2)miz9rct^m 
m^m I. ^mm 1 1 wimc^umx-F c l e 4 t e 
io-fess 5 0 0 0 K<D3w.^m^mmt/ey yra^W: 
:i(oxoiztxn(>titcmmm5mimm2<7) 



titi!. mzm&mi. 2Ax/4izimtfc^mm^*5o mytyyriz':>\^x. ym) 



(5) !»^^8-283712 
7 8 

mm {mm m^^^mm^ ( Ra > ^iso^u^ * [ o o 2 e i 

n 2 





w « )fe * 






7^irft 

(Ra) 




3£ftftKj^ 


IT ft 


VOX 


LAP 


X 


y 






0.142 


0. m 


28. 0 


35. 9 


S6.1 


100 


69.1 






0.143 


0.167 


2S.1 


35.6 


36.3 


100 


88.7 



[0027)^2 meacr)ig«*>(^ J: o tc, K*6 
#fe^3e*SrfflfflUc. Jtl!l[«^2c7)S5e7yrfclfc!|gL 

[0028] (»Sfefiaj6 . itWJS ) «3(C^f 



20 



ffiffl L , mm 1 1 |5l«<0^rST'F C L 6 4 T 6 

co-feiss 5 0 0 0 K(7) 3 ynmk 

m^yyri,z-o\^x. ^<m^&j^ (x, y^i) , 
(ffl*rtt) mf^mm^m (Ra) ^rsi^uc 

liZM 1 
[0029] 
[^4] 





W ft St ft » 




it JH 

(.mm) 


^f^ilft 

<Ra) 






IT ft 


YOX 


LAP 


X 


y 






0. 142 


0.186 


29. { 


38.8 


34. 1 


100 


89.2 






0.142 


0.173 


28.2 


38.1 


34.1 


IQO 


88.1 



[0030] miztmcOl&M-hbi-hX d iz. m& 

^nmimmuz. mmscomt/tyyrtmt 

[0031] 

[llBiiO©#=5:ijiBfl] 

[HI ] *^BSOM3fe^y7HCffiffltl.2iicOJL-Dt:* 



yimmtimx'hi. 

(02 ] fi!3l50m^9>7-lCfiEffl-ri. 2flOJL-of'> 

[113 ] ^WMcrm^^ynz^mt^ 2fficoi-ntr 

2<*7)JL-of ^A&t/-7>';>!?>friSWfeiS6 
3feAi;t!7A-7^^:^j/n'A7;l'S yg?^S?t*t 2 5 3. 

timx'hi. 



(6) 
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m2] 
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im3] 




am nm 



(12) mm Jl^A ilA 



